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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an excellent 
semitransmission type liquid crystal display device by 
easily adjusting properties at the time when reflection 
display is performed and at the time when transmission 
display is performed which are contrary to each other. 
SOLUTION: In the liquid crystal display device B, a 
stripe-shaped transparent electrode group 3 is formed 
on a glass substrate 2 and a stripe-shaped light 
reflective metal layer consisting of a laminated layer of a 
Cr film 4 and a Al film 5 is stuck onto the transparent 
electrode group 3. An alignment layer 6 is formed on the 
stripe-shaped transparent electrode group 3 and the 
light reflective metal layer. A color filter 7, an over 
coating layer 8, a stripe-shaped transparent electrode 
group 9 and an alignment layer 10 are formed on a glass 
substrate 1 . The glass substrates 2 and 1 are stuck to 
each other via a liquid crystal layer 1 1 so that the 
stripe-shaped transparent electrode groups 3 and 9 are 
orthogonal to each other. A light transmission part is 

provided every pixel at the light reflective metal layer to form a light transmission mode thereby 
and a notched part is provided in an area for a reflection mode at the color filter 7. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While forming the stripe-like laminating electrode group which comes to arrange the layered 
product of a transparence conductive layer and a light reflex nature metal layer in the shape of a stripe 
on the 1 principal plane of a substrate and coming to carry out the laminating of the orientation layer on 
this stripe-like laminating electrode group, a member, The another side member which comes to carry 
out the laminating of a stripe-like transparent electrode group and the orientation layer one by one on a 
transparence substrate While sticking through super-twisted-nematic liquid crystal and making a pixel 
arrange in the shape of a matrix so that a these stripe-like laminating electrode group and a stripe-like 
transparent electrode group may cross Prepare the light transmission section for every pixel to the 
above-mentioned light reflex nature metal layer, and reflective mode, nothing, and the light filter 
corresponding to a pixel are further arranged to an another side member in fields other than the 
transparent mode, nothing, and the light transmission section in this light transmission section. The 
liquid crystal display in which the notch was formed to the field for reflective modes of this light filter. 
[Claim 2] The liquid crystal display according to claim 1 characterized by using said light transmission 
section as a slit which intersects perpendicularly with the array direction of a stripe-like laminating 
electrode group. 

[Claim 3] The liquid crystal display according to claim 1 characterized by using said light transmission 
section as a slit which is parallel to the array direction of a stripe-like laminating electrode group. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display which has the function of the 
both sides of a reflective mold (reflective mode) and a transparency mold (transparent mode). 
[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display is used even for the large-sized 
and high definition monitor besides the Personal Digital Assistant of small or a medium size, or the 
notebook computer. In the device used over both the outdoors and an indoor one like especially a 
Personal Digital Assistant, in the environment where outdoor daylight is sufficiently strong, outdoor 
daylight is positively used as a lighting means of an indicating equipment, and the transflective type 
indicating equipment of using a back light is used as in use in the environment where outdoor daylight is 
weak. 

[0003] The conventional transflective LCD is shown in drawing 2 . This drawing is a cross section of a 
transflective LCD A. 

[0004] According to the liquid crystal display A, 1 is a glass substrate by the side of common, 2 is a 
glass substrate by the side of a segment, and sequential formation of the stripe-like transparent electrode 
group 18 which consists of ITO arranged to parallel on the glass substrate 2, and the orientation film 19 
which consists of polyimide resin which carried out rubbing in the fixed direction is carried out. 
[ much ] 

[0005] Moreover, the optical transflective layer 20 which consists of an aluminum metal by sputtering is 
formed on a glass substrate 1, the overcoat layer 22 which consists of a light filter 21 and acrylic resin 
on the optical transflective layer 20, and the stripe-like transparent electrode group 23 which consists of 
ITO arranged to parallel are formed, and the orientation film 24 which consists of polyimide resin which 
carried out rubbing in the fixed direction is further formed on the stripe-like transparent electrode group 
23. [much] 

[0006] And through the liquid crystal layer 25 which consists of a chiral nematic liquid crystal twisted at 
the include angle of 200-260 degrees, these glass substrates 2 and a glass substrate 1 are stuck by the 
seal member (not shown) so that both stripe-like transparent electrode groups 18 and 23 may cross 
(rectangular cross). Moreover, although not illustrated, many spacers are arranged in order to make 
thickness of the liquid crystal layer 25 regularity between both the glass substrates 1 and 2. 
[0007] Furthermore, the light-scattering material 1 1, the 1st phase contrast plate 12 which consists of a 
polycarbonate, the 2nd phase contrast plate 13, and the polarizing plate 14 of an iodine system are 
accumulated on the outside of a glass substrate 2 one by one, and the 3rd phase contrast plate 15 which 
also becomes the outside of the glass substrate 1 of another side from a polycarbonate, and the 
polarizing plate 16 of an iodine system are accumulated one by one. It sticks by applying the adhesion 
material which consists of an acrylic ingredient in these arrangement. 

[0008] In the liquid crystal display A of the above-mentioned configuration, the exposure light by 
exterior lighting, such as sunlight and a fluorescent lamp, carries out sequential passage of a polarizing 
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plate 14, and the 2nd phase contrast plate 13, the 1st phase contrast plate 12, the light-scattering material 
1 1 and a glass substrate 2. The optical transflective layer 20 is further reached through the orientation 
film 24, the stripe-like transparent electrode group 23, the overcoat layer 22, and a light filter 21. this 
incident light - the stripe-like transparent electrode group 18, the orientation film 19, and the liquid 
crystal layer 25 - A light reflex is carried out and optical outgoing radiation of the reflected light is 
carried out to the time of incidence through the process of reverse. Moreover, the light of a back light 
carries out sequential passage of a polarizing plate 16, the 3rd phase contrast plate 15, a glass substrate 
1, the optical transflective layer 20, and the light filter 21 grade, and optical outgoing radiation is carried 
out. 

[0009] In the liquid crystal display A of such a configuration, the function of the both sides of a 
reflective mold (reflective mode) and a transparency mold (transparent mode) is given using the thin 
film which consists of the thin film which consists of aluminum, chromium, silver, etc. as an optical 
transflective layer 20 or an aluminum alloy, a chromium alloy, and a silver alloy by usually making 
suitably 50-500A of the thickness into 100-400A. 

[0010] Or it may replace with a metal thin film and the optical transflective layer 20 may be formed with 
a dielectric half mirror. That is, a low refractive-index layer and a high refractive-index layer are made 
into a laminated structure one by one by turns, and a refractive index is the structure which a refractive 
index forms by Ti02, Zr02, Sr03, etc. of 2.0-2.8 as a low refractive-index layer as high refractive-index 
layers, such as Si02, A1F3, CaF2, MgF2, etc. of 1.3-1.6. 

[001 1] Moreover, although formed by R(red) G(blue) B (green) about a light filter 21, in this optical 
transflective layer 20, it forms that it is also in homogeneity and a uniform transflective layer within 1 
pixel each to these RGB. 

[0012] On the other hand, in the liquid crystal display A, like conventional transparency mold liquid 
crystal equipment, the light filter 21 which had the thickness of homogeneity within 1 pixel each of 
RGB was formed, it is adjusting the overall thickness and the transmission of the light filter 21, and a 
chromaticity, and the brightness and color repeatability at reflex time and the time of transparency are 
balanced about the light filter 21 corresponding to the optical transflective layer 20. 
[0013] 

[Problem(s) to be Solved by the Invention] However, as mentioned above, according to the conventional 
transflective LCD A, the following technical problems occurred by having formed the homogeneous 
optical transflective layer 20 within 1 pixel each of RGB, and having formed by uniform thickness 
within 1 pixel each of RGB also about the light filter 21. 

[0014] That is, when the optical transflective layer 20 tended to be formed at a rate of a certain reflection 
factor and permeability, the light filter 21 tended to adjust the brightness and color repeatability at reflex 
time and the time of transparency, thickness of a light filter 21 was made thin or the light filter 21 with 
high permeability was used in order to raise the brightness of reflex time, for example, the color 
repeatability at the time of transparency was low. Moreover, in order to improve color repeatability at 
the time of transparency, when the light filter 21 with a deep color was used, the brightness of reflex 
time was falling. 

[0015] Thus, the property of reflex time and the property at the time of transparency conflict, and it had 
to compromise on giving priority to either the property of reflex time, or the property at the time of 
transparency actually, or balancing both properties. These technical problems originate in passing twice 
to reflex time to light passing a light filter only once at the time of transparency. 
[0016] 

[Means for Solving the Problem] While the liquid crystal display of this invention forms the stripe-like 
laminating electrode group which comes to arrange the layered product of a transparence conductive 
layer and a light reflex nature metal layer in the shape of a stripe on the 1 principal plane of a substrate 
and it comes to carry out the laminating of the orientation layer on a stripe-like laminating electrode 
group, a member, The another side member which comes to carry out the laminating of a stripe-like 
transparent electrode group and the orientation layer one by one on a transparence substrate While 
sticking through super-twisted-nematic liquid crystal and making a pixel arrange in the shape of a matrix 
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so that a these stripe-like laminating electrode group and a stripe-like transparent electrode group may 
cross Prepare the light transmission section for every pixel to the above-mentioned light reflex nature 
metal layer, and reflective mode, nothing, and the light filter corresponding to a pixel are further 
arranged to an another side member in fields other than the transparent mode, nothing, and the light 
transmission section in this light transmission section. It is characterized by forming a notch in the field 
for reflective modes of this light filter. 

[0017] Other liquid crystal displays of this invention are characterized by using said light transmission 
section as a slit which intersects perpendicularly with the array direction of a stripe-like laminating 
electrode group. 

[0018] The liquid crystal display of further others of this invention is characterized by using said light 
transmission section as a slit which is parallel to the array direction of a stripe-like laminating electrode 
group. And it is good to establish the slit part in the side section in 1 pixel further. 
[0019] According to this invention, the light transmission sections, such as a slit, are prepared as it is 
also to remove the metal layer of the field used within 1 pixel each of RGB among light reflex nature 
metal layers at the time of transparency, and thereby, it considers as reflective mode, nothing, and a 
transflective type liquid crystal display in fields other than the transparent mode, nothing, and the light 
transmission section in this light transmission section. 

[0020] And the following operations can be acquired by having formed the notch in the field for 
reflective modes of a light filter. 

[0021] When each element (thickness and thickness of a color) of the slit (light transmission section) 
area of a light reflex nature metal layer and a light filter was set up on the basis of the permeability and 
color repeatability needed for the transparent mode, according to the conventional transflective LCD, 
with the light filter, the light filter of the thickness and thickness of the same color also as the field for 
reflective modes was formed, and the display was dark in reflective mode by this. 
[0022] On the other hand, although the thickness and thickness of the color of the light filter of the field 
for reflective modes are the same as the field for the transparent modes by preparing notches, such as a 
slit, in the light filter corresponding to the field for reflective modes like this invention, the darkness of 
display that it is also at the notch can be prevented putting together the part which a light filter occupies, 
and the part (notch of a light filter (slit)) in which a light filter does not exist. In short, compared with 
the light filter of the field for the transparent modes, the light filter of the field for reflective modes can 
acquire the same effectiveness as having formed the thickness thinly, decreases lowering of the 
brightness in reflective mode, or cannot have the lowering. 

[0023] Although the technique which makes thin thickness of the light filter for reflective modes 
compared with the thickness of the light filter for the transparent modes is incidentally proposed (refer to 
JP,2001-166289,A), according to this technique Although the part and a process increase by forming a 
clear layer in the part which serves as a reflective field before light filter formation beforehand In this 
invention to this, in case the light filter of RGB is formed, respectively, the notch of a light filter can 
also be formed simultaneously, thereby, there is no buildup of a routing counter and a manufacturing 
cost is reduced. 
[0024] 

[Embodiment of the Invention] A drawing explains this invention. Drawing 1 is the cross section of the 
transflective LCD B of this invention. 

[0025] According to the liquid crystal display B, 1 is a glass substrate by the side of common, 2 is a 
glass substrate by the side of a segment, the stripe-like transparent electrode group 3 which is said 
transparence conductive layer which consists of ITO arranged to parallel is formed on a glass substrate 
2, and the stripe-like light reflex nature metal layer which consists of a laminating of the Cr film 4 and 
the aluminum film 5 on this transparent electrode group 3 is put. [ much ] 

[0026] This stripe-like light reflex nature metal layer is obtained by carrying out patterning between 
pixels and of the light transmission section, and removing the Cr film 4 and the aluminum film 5 which 
formed membranes uniformly by sputtering according to a photolithography process, as shown in 
drawin g 3 . 
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[0027] According to this drawing, the stripe-like transparent electrode group (segment electrode) which 
consists of ITO arranged to parallel is formed by the photolithography on the segment side glass 
substrate 2 (0.5mm thickness) (it is displayed as Glass in this drawing). [ much ] This process is 
conventionally well known and this drawing shows it as "resist spreading", "exposure and 
development", "ITO etching", and "resist exfoliation." 

[0028] Subsequently, Cr film (350A) and aluminum film (1000A) were uniformly formed by sputtering, 
and it considered as the light reflex nature metal layer which prepared the light transmission section by 
carrying out patterning between pixels and of the light transmission section simultaneously, and 
removing them by the photolithography. These processes are shown as "Cr, aluminum membrane 
formation", "resist spreading", "exposure and development", "aluminum and Cr etching", and "resist 
exfoliation" as shown in drawing 3 . 

[0029] In addition, the Cr film 4 is made to intervene in order to raise the adhesive property of an ITO 
layer and aluminum film. 

[0030] Although the laminated structure of Cr layer and aluminum layer was prepared about the light 
reflex nature metal layer which prepared the light transmission section like the above, it may replace 
with this laminated structure and metal membranes, such as aluminum alloys, such as AINd, Ag metal, 
and Ag alloy, may be used. 

[0031] And the orientation film 6 which consists of polyimide resin which carried out rubbing in the 
fixed direction is formed on the these stripe-like transparent electrode group 3 and a light reflex nature 
metal layer. 

[0032] Sequential formation of the stripe-like transparent electrode group 9 which, on the other hand, 
serves as the overcoat layer 8 which consists of a light filter 7 and acrylic resin on a glass substrate 1 
from ITO arranged to parallel is carried out, and the orientation film 10 which consists of polyimide 
resin which carried out rubbing in the fixed direction is further formed on the stripe-like transparent 
electrode group 9. [ much ] 

[0033] Subsequently, through the liquid crystal layer 11 which consists of a chiral nematic liquid crystal 
twisted at the include angle of 200-260 degrees, these glass substrates 2 and a glass substrate 1 are stuck 
by the seal member (not shown) so that both stripe-like transparent electrode groups 3 and 9 may cross 
(rectangular cross). Moreover, although not illustrated, many spacers are arranged in order to make 
thickness of the liquid crystal layer 1 1 regularity between both the glass substrates 1 and 2. 
[0034] Furthermore, the light- scattering material 12, the 1st phase contrast plate 13 which consists of a 
polycarbonate, the 2nd phase contrast plate 14, and the polarizing plate 15 of an iodine system are 
accumulated on the outside of a glass substrate 1 one by one, and the 3rd phase contrast plate 16 which 
becomes the outside of a glass substrate 2 from a polycarbonate, and the polarizing plate 17 of an iodine 
system are accumulated one by one. It sticks by applying the adhesion material which consists of an 
acrylic ingredient in these arrangement. 

[0035] And it is the description to have prepared notches, such as for example, a slit configuration, in 
the field for reflective modes to the light filter 7 about the liquid crystal display B of this invention. 
[0036] That is, about a common side, the black resist between pixels (protection-from-light layer) and 
the light filter 7 prepared among these resists are formed on a glass substrate 1 (0.5mm thickness). 
Although each average transmission coefficient of RGB is set up to 40.3% about this light filter 7, the 
slit is further prepared in the field for reflective modes by the photolithography. In addition, since this 
slit can be prepared in a light filter and coincidence, a routing counter is not increased. 
[0037] Subsequently, the overcoat layer 8 which consists of acrylic resin was formed, the stripe-like 
transparent electrode group 9 (common electrode) which consists of ITO arranged to a large number 
parallel was formed by the photolithography, the orientation film 10 which consists of polyimide resin 
was further formed on the stripe-like transparent electrode group 9, and rubbing was carried out in the 
fixed direction. 

[0038] In this way, according to the liquid crystal display B of this invention, by having formed the 
notch in the field for reflective modes of a light filter 7 further in fields other than the transparent mode, 
nothing, and the light transmission section in this light transmission section by having prepared the light 
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transmission sections, such as a slit, to the light reflex nature metal layer in addition to reflective mode 
and the made configuration, light was able to penetrate and the darkness of a display was able to be 
prevented by that notch. 

[0039] Although light was not able to adjust a light filter with sufficient balance to both modes 
according to the difference in the optical absorption degree by passing twice in reflective mode to 
passing only once in the transflective type liquid crystal display after all at the transparent mode On the 
other hand, by having formed the notch in the field for reflective modes of a light filter 7 like this 
invention, also in reflective mode, the whole display brightness could be raised, consequently opposite 
adjustment with the property of reflex time and the property at the time of transparency was able to be 
made easy. 

[0040] By the ability of opposite adjustment with the property of reflex time, and the property at the 
time of transparency to have been made easy as mentioned above, detail of the slit (it is hereafter called 
a light filter slit) which prepares the example in the slit (it is hereafter called a reflecting layer slit) 
prepared in a light reflex nature metal layer and a light filter when the notch of the light transmission 
section is a slit configuration is given below. 

[0041] The case where first it prepares so that a reflecting layer slit and a segment electrode and a light 
filter slit may cross at right angles is shown in drawing 4 . According to the segment side substrate 2, 
this drawing sets width of face L2 of a reflecting layer slit to 1 1.5 micrometers, 23 micrometers, 46 
micrometers, 69 micrometers, 92 micrometers, and 103.5 micrometers to die length LI (230 
micrometers) of 1 pixel. Thereby, the rate of surface ratio of each light transmission section 
(transparency field) was made into 5 l-pixel%, 10%, 20%, 30%, 40%, and 45%. Ml is the shorter side 
to LI being a 1 -pixel long side. 

[0042] Also with the light filter slit, the sum total (L3+L4) of L3 and L4 which allotted the slit to the 

both sides of a reflecting layer slit and which is a configuration and is the width of face of a light filter 

slit to die length LI (230 micrometers) of 1 pixel similarly was set to 0 micrometer, 1 1.5 micrometers, 

34.5 micrometers, 57.5 micrometers, 69 micrometers, and 80.5 micrometers. Thereby, the rate of surface 

ratio of each notch was made into 0% with an area of 1 pixel, 5%, 15%, 25%, 30%, and 35%. 

[0043] These reflecting layer slits and light filter slits were combined, and the liquid crystal display of 

various configurations was produced. In addition, the reflecting layer slit and the light filter slit are 

arranged so that it may not lap mutually. 

[0044] The result is shown in a table 1 - a table 5. 

[0045] A table 1 and a table 2 show each reflection factor and permeability at the time of changing the 
rate of surface ratio of the both sides of a reflecting layer slit and a light filter slit. 
[0046] 
[A table 1] 
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[0047] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/9/2006 



JP,2003-177392,A [DETAILED DESCRIPTION] 



Page 6 of 9 



[A table 2] 



33$ 


(%] 








5% 


10% 


20% 


30% 


40% 


45% 


;> 




0.39 


0.77 


1.54 


2.30 


3.07 


3.45 


K 


5% 


0.39 


0.77 


1.54 


2.30 


3.07 


3.45 


1 

«"s 


15% 


0.39 


0.77 


1.54 


2.30 


3.07 


3.45 


s 


25% 


0.39 


0.77 


1.54 


2.30 


3.07 


3.45 


1 

■R i 


30% 


0.39 


0.77 


1.54 


2.30 


3.07 


3.45 


35% 


0.39 


0.77 


1.54 


2.30 


3.07 


3.45 



[0048] About the reflection factor shown in a table 1, if it becomes less than 20%, brightness sufficient 
in reflective mode may not be obtained. On the other hand, although what is necessary is just to use it in 
the transparent mode using a back light, it is not desirable in respect of buildup of the power 
consumption accompanying this. Therefore, it is suitable setting out that a reflection factor is 20% or 
more. 

[0049] About the transmission shown in a table 2, if it becomes less than 0.5%, sufficient brightness is 
not obtained, but it is necessary to raise the brightness of a back light, and is not desirable in respect of 
buildup of power consumption by this. Even if it raises an upper limit to less than 1.0 more%, still 
sufficient brightness may not be obtained. Therefore, it is good to make permeability 1.0% or more 
suitably 0.5% or more. 

[0050] Moreover, each reflected color region area and transparency region area at the time of changing 
the rate of surface ratio of the both sides of a reflecting layer slit and a light filter slit are shown in a 
table 3 and a table 4. This color-gamut area is equivalent to the repeatability and color purity of a color, 
and the repeatability of a color becomes high, so that this value is large. 
[0051] 
[A table 3] 
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1.42 


131 


1.09 
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0.54 
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1.09 


1.00 


0.80 


0.61 


0.41 


0.31 


35% 


0.92 


0.86 


0.72 


0.50 


033 


0.25 



[0052] 
[A table 4] 
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2.38 
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2.38 


2.38 


2.38 


2.38 


2.38 


2.38 



[0053] About the reflected color region area shown in a table 3, if it becomes less than 0.5, compared 
with the transparency color-gamut area shown in a table 4, it becomes small, and the difference of the 
color tone between reflective mode and the transparent mode becomes remarkable, and when it switches 
among both sides, thereby, sense of incongruity will be produced. Even if it raises an upper limit to less 
than further 1.0, sense of incongruity may not yet be canceled. Therefore, it is good to make reflected 
color region area or more into 1.0 suitably 0.5 or more. 

[0054] The place which experimented repeatedly based on the result shown in these tables 1 - a table 4 
further, Each contrast of reflective mode and the transparent mode, the reflection factor and color 
repeatability in reflective mode, As a result of evaluating synthetically about the permeability and color 
repeatability of the transparent mode, it turned out that it is good to make the gross area of a reflecting 
layer slit into 10% - 40% of the area of 1 pixel each of RGB, and to make the gross area of a light filter 
slit into 30% or less of the area of 1 pixel each of RGB. 

[0055] Suitably, it is good to make the gross area of a reflecting layer slit into 20% - 30% of the area of 
1 pixel each of RGB, and to make the gross area of a light filter slit into 5% - 25% of the area of 1 pixel 
each of RGB. 

[0056] And the comprehensive assessment based on the result of a table 1 - a table 4 is shown in a table 
5. 



[0057] 
[ A table 5] 











5% 


10% 


20% 


30% 


40% 


45% 




0% 


X 


A 


A 


A 


X 


X 


? 


5% 


X 


A 


O 


O 


A 


X 




15% 


X 


A 


® 




A 


A 


V 


25% 


X 


A 


@ 


O 


A 


A | 


? 


30% 


X 


A 


A 


A 


X 


X 




35% 


X 


X 


X 


X 


x 


X 



[0058] In this table, it evaluates to four steps, and O mark does not have sense of incongruity in the 
difference of the color tone between reflective mode and the transparent mode, and it excels also in each 
contrast of reflective mode and the transparent mode, the reflection factor in reflective mode and color 
repeatability, and the transmission and color repeatability of the transparent mode, and the point that 
low-power-ization in the transparent mode is attained using a back light is sufficient, and the case of 
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being practically very good is said. 

[0059] O In this decision criterion, the extent of the mark is good, ** mark is a little good, and x mark is 
the case where it is inferior a little. 

[0060] Other liquid crystal displays of this invention are described below. According to the liquid 
crystal display mentioned above, although the slit-like light transmission section was prepared for every 
pixel to the light reflex nature metal layer with the segment side substrate, it may replace with this and 
the light transmission section of other configurations may be prepared. For example, although drawing 5 
A is a configuration shown in drawing 4 , it is good as for these drawings B and C in addition to it. 
[0061] According to drawing 5 B, the rectangle-like light transmission section is prepared for every 
pixel to the light reflex nature metal layer with the segment side substrate. Moreover, in this drawing C, 
the light transmission section of a circle configuration is prepared for every pixel to the light reflex 
nature metal layer with the segment side substrate. In addition, various configurations, such as the shape 
of the shape of elliptical and a triangle and a polygon, can be taken. However, it is made for the notch 
prepared in the field for reflective modes of a light filter not to lap to the arrangement part of these light 
transmission section. 

[0062] On the other hand, various configurations, such as the shape of the shape of the shape of a 
rectangle, elliptical, and a triangle and a polygon, can be similarly taken about the notch prepared in the 
field for reflective modes of a light filter in addition to the shape of a slit. 

[0063] Thus, although both sides can take various configurations, when preparing the slit of a small 
configuration in a pixel compared with each configuration of these drawings B and C, since the mask 
shape is simple, it is excellent [ the configuration of drawing 5 A ] in definition and development nature, 
in addition, in such a configuration, about the black matrix between the pixels formed in a light filter 
(light-shielding film) If it forms in a part for pixel Mabe of the slit- like light transmission section and a 
rectangular cross in the shape of a stripe, since a metal layer has protection-from-light nature about a 
part for pixel Mabe parallel to the slit-like light transmission section, What is necessary is just to make 
into the shape of a stripe the black resist between the pixels formed in a light filter, since there is the 
same effectiveness as having arranged the black resist between pixels (protection-from-light layer) in the 
shape of a matrix. 

[0064] Moreover, the example of further others of this invention is explained. According to the liquid 
crystal display B of a configuration of having mentioned above, the gap on exposure may arise between 
an ITO pattern and a metallic reflective layer by passing through the process which forms a stripe-like 
transparent electrode group and a light reflex nature metal layer (reflecting layer slit) as shown in 
drawing 3 . 

[0065] If such exposure gap arises as shown in this drawing B compared with the case where there is no 
exposure gap between an ITO pattern and a metallic reflective layer as it is shown in this drawing A, 
when drawing 6 explains the technical problem accompanying this, the reflective field within 1 pixel 
will become small, and a reflection factor will decrease. On the other hand, a transparency field becomes 
large, transmission increases, and the property variation on a product arises. 

[0066] To this technical problem, by this example, as shown in drawing 7 , the light transmission section 
is used as a slit which is parallel to the array direction of the stripe-like transparent electrode group 3. 
[0067] Thus, although a reflecting layer slit is prepared in a segment electrode and parallel, as shown in 
this drawing, the slit part is further established in the side section in 1 pixel. On the other hand, about the 
light filter slit, it has prepared in parallel in connection with the specification of arrangement of a 
reflecting layer slit at the segment electrode. 

[0068] That is, according to the segment side substrate, it is made the configuration which prepared the 
reflecting layer slit in each segment inter-electrode to 1 pixel of a long side LI and a shorter side Ml by 
forming the light reflex nature metal layer of width of face smaller than the design top shorter side Ml 
in band-like. M2 and M3 are spacing of the edge of the both sides of the stripe-like transparent electrode 
group 3 and a band-like light reflex nature metal layer, respectively. In addition, the reflecting layer slit 
and the light filter slit are arranged so that it may not lap mutually. 

[0069] By passing through the process which forms a stripe-like transparent electrode group and a light 
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reflex nature metal layer (reflecting layer slit) as shown in drawing 3 according to the reflecting layer 
slit of the above configurations Even if the gap on exposure may arise between an ITO pattern and a 
metallic reflective layer compared with the case where there is no gap on exposure between an ITO 
pattern and a metallic reflective layer as shown in this drawing B as shown in drawing 8 A There is no 
change in the reflective field within 1 pixel, and thereby, the fixed quality characteristic on a product is 
acquired, without a reflection factor's decreasing, or a transparency field's becoming large and 
permeability increasing. 
[0070] 

[Effect of the Invention] According to the liquid crystal display of this invention the above passage, the 
light transmission section is prepared for every pixel to a light reflex nature metal layer like the above- 
mentioned configuration. In this light transmission section, in fields other than the transparent mode, 
nothing, and the light transmission section by reflective mode, nothing, and having formed the notch in 
the field for reflective modes of a light filter further Also in reflective mode, the transflective type liquid 
crystal display which could raise the whole display brightness, and could make easy opposite adjustment 
with the property of reflex time and the property at the time of transparency by this, consequently was 
excellent has been offered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
[Drawing 1] 
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[Drawin g 2] 
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[Drawing 6] 
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[Drawing 4] 




[Drawing 5 ] 
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[Drawing 71 
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[Drawing 8] 
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